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TITLE OF THE INVENTION 
SYSTEM AND METHOD FOR AUTOMATING INVESTMENT PLANNING 

BACKGROUND OF THE INVENTION 
The present invention relates to automated investment planning, particularly to 
5 systems and methods which automatically generate financial transaction 

recommendations for modifying a client's current asset portfolio to reach as close as 
possible to a desired asset allocation and asset placement (i.e., preferred domain). 

Personal investment planning is a complex process. Accordingly, many software 
products have been developed to assist individual investors, investment counselors and 
10 investment professionals in the process. Software products have been developed to select 
the appropriate asset allocation and portfolio of assets within each asset class. A properly 
managed investment portfolio must be periodically rebalanced either to maintain the 
investor's desired allocation or to modify the current allocation to a different allocation if 
the needs of the investor changes. In the rebalancing process, specific assets are bought 
i 15 and/or sold. 

The rebalancing process is conceptually simple. For example, if an investor's 
portfolio becomes too heavily weighted in equities and not sufficiently weighted in bonds 
for the desired asset allocation, then some stock assets are sold and some bond assets are 
purchased. However, the problem is deciding which stock assets to sell and which bond 
20 assets to purchase. Ideally, the investor would like to rebalance the portfolio without 

incurring any tax implications or transaction costs. However, selling stock assets almost 
always has tax implications, and any buying and selling of assets incurs transaction costs 
which immediately decrease the total assets of the investor. Thus, it is not necessarily 
beneficial to fully reach the desired asset allocation if doing so would incur excessive 
25 transaction costs and/or significant negative tax implications. 
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The conventional process of evaluating an investor's asset portfolio for 
rebalancing is a very labor intensive process even when assisted by a software program. 
Furthermore, even an experienced investment counselor cannot mentally sort through all 
of the factors to be considered in the rebalancing process so as to identify the best assets 
to buy and sell. 

Despite the sophistication of conventional investment planning tools, there is still 
an immet need for a rebalancing tool which automatically generates transaction 
recommendations that take into account an investor's desired asset allocation, as well as 
the investor's preferred domain, while minimizing tax implications and transaction costs. 
The present invention fulfills such a need. 

BRIEF SUMMARY OF THE PRESENT INVENTION 
One embodiment of the present invention provides a computerized scheme for 
automating investment planning for a client. In the scheme, data regarding the client's 
desired asset allocation (also referred to herein as the "strategic asset allocation" or SAA), 
current asset portfolio and preferred domain (also referred to herein as "asset placement") 
are input into a computer or processor. This data are used to automatically generate 
financial transaction recommendations for modifying the client's current asset portfolio to 
reach as close as possible to the desired asset allocation and the preferred domain. The 
recommendations include specific recommendations for selling amounts of selected 
current assets and specific recommendations for buying amounts of one or more 
investment funds. The recommendations are displayed on a summary report for review 
by the client or the client's financial manager. Alternatively, the recommendations are 
used to sell amounts of selected current assets or to buy amounts of one or more 
investment funds. In the alternative embodiment, the recommendations may be 
electronically communicated to a trade execution computer which automatically performs 
the necessary transactions to execute the buy/sell recommendations. The 
recommendations may suggest that the client add specific amounts of shares to currently 



held mutual funds, and/or open one or more new mutual funds and contribute specific 
amoimts of shares to the new funds. 

The recommendations are selected in a manner which minimizes the tax impacts 
and transaction costs of potential sell transactions, and the summary report includes the 
tax impacts and transaction costs of at least some of the recommendations. 

In the scheme, the computer also receives data regarding the client's asset 
portfolio preferences, including current assets that the client wishes to hold or sell, any 
constraints on asset selling, and the client's Ibbotson score, and this data are also used to 
automatically generate the financial transaction recommendations. Target portfolio 
amounts and adjusted target portfolio amounts are developed for each asset category in 
the desired asset allocation. 

The client's cxirrent asset portfolio includes repositionable assets, non- 
repositionable assets and possibly repositionable assets. The scheme recommends 
holding the client's possibly repositionable assets if the client's new asset allocation will 
be within a predetermined percentage of the desired asset allocation, such as 3%, after 
selling all of the client's repositionable assets. The scheme may also treat possibly 
repositionable assets as non-repositionable assets when making the current asset portfolio 
modifications. Furthermore, the scheme may also recommend selling the client's 
repositionable assets until the tax cost of selling equals a predetermined percentage of the 
client's current asset portfolio. 

The present invention also provides a computer program product including at least 
one computer readable medium having computer program logic recorded thereon for 
automating investment planning for a client in accordance with the scheme described 
above. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The following detailed description of preferred embodiments of the present 
invention would be better understood when read in conjimction with the appended 
drawings. For the purpose of illustrating the present invention, there is shown in the 




drawings embodiments which are presently preferred. However, the present invention is 
not limited to the precise arrangements and instrumentalities shown. In the drawings: 

Fig. 1 is an investment asset hierarchy for use in the present invention; 

Fig. 2A and 2B show sample portfolio allocations used in explaining Part I of the 
disclosure below; 

Figs 3 A through 3E are client questionnaire input screens; 

Fig. 4 is a screen used to initiate analysis and report creation; 

Fig. 5 is a screen used to specify funds which should be added to the client's 
proposed portfolio; 

Fig. 6 is a worksheet screen for specifying buy/sell amounts; 

Fig. 7 shows additional sample portfolio allocations used in explaining Part II of 
the disclosure below; 

Figs. 8A through Figs. 8H, taken together, provide a detailed, functional data 
flowchart of the present invention; 

Figs. 9A through 9H show class diagrams for all of the objects used in the present 
invention; and 

Fig. 10 is a generalized schematic block diagram of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
Certain terminology is used herein for convenience only and is not to be taken as 
a limitation on the present invention. In the drawings, the same reference letters are 
employed for designating the same elements throughout the several figures. 

The present invention is described in the context of one or more software 
programs, collectively referred to as a "computer program product," for automatic 
rebalancing of assets. The phrase "Auto Rebal" is also used to refer to the automatic 
rebalancing process. The computer program product resides in one or more computer 
readable media having the computer logic recorded thereon, such as a magnetic or optical 
disk, RAM, ROM, or the like. The computer program product may be executed on any 
general purpose computer. When executed, the computer program product performs the 



functions provided by the computer program logic (i.e., software code) associated 
therewith. 

The executed computer program product accepts input data regarding the 
investors, interchangeably referred to hereafter as "clients" or "customers," and provides 
outputs in the form of reconmiendations on a sununary report or in the form of signals 
which execute automated buy/sell trades based on recommendations determined by the 
program. The client may interact with the executed computer program product directly, 
or a financial counselor may provide the inputs on behalf of the client. The description of 
the invention set forth below presumes that a counselor will interact with a client to 
provide all of the necessary input data. 

Since the entire process occurs in a computerized and automated environment, the 
client, the computer program product, and the financial coimselor (if used), may reside in 
the same physical location or each may be remote from one another and may 
communicate with each other by any suitable communication media. Furthermore, one or 
more portions of the computer program product may be remote from the general purpose 
computer which executes its software code. The present invention is thus best viewed as 
an automated financial service wherein the steps which are performed to provide the 
service and the associated physical hardware and software for performing the steps may 
be physically centralized or distributed in any suitable manner. The present invention 
may be implemented by any suitable combination of software and hardware. 

The present invention is fiirther described in the context of an automated financial 
service provided by a mutual fund entity, particularly. The Vanguard Group, Valley 
Forge, PA. Thus, the examples provided herein which illustrate one embodiment of the 
present invention refer to specific Vanguard firnds by their well-known fund names. The 
use of Vanguard funds to illustrate the invention is not intended to limit the scope of the 
invention in any maimer. For example, most large, diversified mutual fund companies 
manage funds which have similar investment objectives as the funds described in the 
examples. Also, the funds described in the examples may be replaced with funds from a 
plurality of different mutixal fund companies. 



The example of the Vanguard automatic rebalancing process is explained in 
multiple parts, as follows: 

PART I - Explains types of assets which are manipulated, provides sample portfolio asset 
allocations, shows sample client input screens and provides sample output report screens 
5 PART II - Explains the logic behind the entire process in accordance with the disclosed 
embodiment of the present invention. . 

PART III - Provides detailed, functional data flowcharts and class diagrams for the 
disclosed embodiment of the present invention. 

APPENDIX - Provides a linear programming version of the disclosed embodiment of the 
10 present invention. 

Fig. 1 is a self-explanatory investment asset hierarchy which is necessary to 
2 imderstand the process. References are made to the asset hierarchy throughout the 

y=! disclosure below. 

ru 

5 Fig- 2A shows seven sample taxable portfolio allocations, and Fig. 2B shows six 

m 15 sample non-taxable portfolio allocations. 

3 

S PARTI. 
Q AUTO-REBAL SALES AND PURCHASES 

Step 1 - Auto-Rebal sells repositionable assets and proceeds are put in a "money market" 
on a per registration basis. 
20 a. Non- Vanguard non-repositionable assets are never sold 

b. Non- Vanguard repositionable assets are always sold 

c. Vanguard non-repositionable assets are never sold 

d. Vanguard repositionable assets may or may not be sold 
Example: A client needs $100,000 of Windsor II. Preferred domain says 

25 we need municipals in taxable accounts. The client has $100,000 of 

Windsor II in a taxable account. Auto-Rebal will recognize that Wmdsor 
II should be kept. 
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Step 2 - Auto-Rebal determines strategic asset allocation and sub-asset allocation by 
comparing the target portfolio amounts against what is non-repositionable. The greater of 
the non-repositionable amount or the target amount will be used as the proposed amount. 
Step 3 - Auto-Rebal makes purchases 

Auto-Rebal will make purchases in the following order: 

P - Stocks will be purchased into a Roth IRA if available. 

2"** - Stocks will be purchased into an aimuity if available. 

3"* - Preferred domain rules are initiated. 

a. If the client is in the 39.6% MTB, bonds will be bought first every time. 

b. If the client is not in the 39.6% tax bracket and the income stage is 
checked, bonds will be bought first. 

c. If the client is not in the 39.6% tax bracket and the accumulative stage 
is checked, stocks will be bought first. 

4^ - Taxable accounts are used to buy stocks or bonds based on the above 
preferred domain rules until no taxable money is left. If additional purchases are required 
they will be made in retirement plans. 

5^ - Purchases are made in retirement accounts (other than Roth IRAs and 
annuities). 

a. Restricted plans (i.e., limited fund choices) are used first. 

b. Non-restricted plans are used next. (If a system limitation exists, 
restricted plans are used last. This may cause a purchase to be made in a less than 
optimal fimd and may require a manual adjustment. For an example, see Auto Rebal 
Work Arounds.) 

When making purchases, Auto-Rebal will follow the stocks out bonds in 
hierarchy or the bonds out stocks in hierarchy, as described below. Purchases are made 
fi-om the accounts with the largest dollar balance fu-st (based on the above), to minimize 
the duplication of fimds. 

I. STOCK OUTSIDE fflERARCHY 




1 . Large Index Purchases (50% of large) 

2. Mid/Small Index (50% of mid/small) 

3. Growth Exposure (25% of large) 

4. Value Exposure (25% of large) 

5 5. Active Mid Cap Exposure (25% of mid/small) 

6. Active Small Cap Exposure (25% of mid/small) 

7. International Developed 

8. International Emerging 



II. STOCK INSIDE fflERARCHY 

10 1. International Developed 

2. International Emerging 

3. Active Small Cap Exposure (25% of mid/small) 

e 4. Active Mid Cap Exposure (25% of mid/small) 

01 

ni 5. Value Exposure (25% of large) 

'^15 6. Growth Exposure (25% of large) 

O 7. Mid/Small Cap Index Exposure (50% of mid/small) 

8. Large Index Exposure (50% of large) 



III. BONDS OUTSIDE HIERARCHY 

Municipal or Corporate Bonds v^dll be purchased based on a client's tax bracket. 
20 The category order is illustrated below: 

A. Long-term Bond Exposure 

1. Corporate and Treasury, or 
2, Municipal 

B. High- Yield Bond Exposure 
25 1. Corporate, or 

2. Municipal 

C. Intermediate-Term Bond Exposure 
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1. Corporate and Treasury, or 

2. Municipal 

D. Short-term Bond Exposure 

1. Corporate and Treasury, or 

2. Municipal 

IV. BONDS INSIDE fflERARCHY 

A. Short-term Bond Exposure 
1 . Corporate and Treasury 

B. Intermediate-Term Exposure 
1 . Corporate and Treasury 

C. High- Yield Exposure 
1. Corporate 

D. Long-term Exposure 

1. Corporate and Treasury 

NEW ASSET CLASSES 
A. Stocks 

1. Large Cap 

a. Index 

b. Active 

1. Growth 

2. Value 

3. Market 

2. Mid Cap 

a. Index 

b. Active 

3. Small Cap 
a. Index 



b. Active 



B. Bonds (across the yield curve) 

1. Corporate 

2. Treasury 

3. Mortgage 

VANGUARD FUND CHOICES (Core Portfolio) 

Auto-Rebal will always purchase the preferred fund if any of the following 
conditions apply: 

1 . The client has no funds in the asset class. 

2. The preferred fund is owned in isolation. 

3. The preferred fund is owned along v^th an alternate fund in the same 
registration. 

Auto-Rebal will purchase the alternate fund if: 

1 . It is the only fund owned in the asset class. 

2. If the preferred and alternate fund are owned in different registrations and 
preferred domain requires a purchase of the altemate fund. 

3 . If it is the only available fund in the restricted plan. 

For bonds, Auto-Rebal v^ll attempt to use corporate and index funds whenever possible. 
If not possible, corporate and treasury fimds will be used to achieve the appropriate 
corporate/treasury mix based on the portfolio in question. The "Altemate Funds" referred 
to below are not listed in order of preference. 

I. STOCKS 

A. Large 
1. Index 

a. Preferred " 500 Portfolio 

b. Altemate - Growth and Income, Trustees' Equity and 
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Tax-Managed Growth & Income 
2. Growth 

a. Preferred - U.S. Growth 

b. Alternate - Morgan Growth and Index Growth 
5 3. Value 

a. Preferred - Windsor II 

b. Alternate - Equity Income and Index Value 

B. U.S. Total Stock Market (to be used when large market/index to mid/small 
market/index equals 70/30) 
10 1 . Preferred - Total Stock Market 

2. Ahemate - Tax-Managed Capital Appreciation 

Mid/Small U.S. Stocks 

1. Index 

a. Preferred - Extended Market 

b. Alternate - Index Small Cap 

2. Mid Cap Active 

a. Preferred - Horizon - Aggressive Grovrth 

b. Altemate - Primecap, Selected Value, Horizon - Capital 
Opportunity, Windsor 

3. Small Cap Active 

a. Preferred - Explorer 

b. Altemate - None 
International Stocks 

1. Developed 

a. Preferred - European and Pacific 

b. Altemate - None 

2. Emerging 
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20 



D. 



25 



a. Preferred - Emerging Markets Index 

b. Alternate - None 
3. Total International 

a. Preferred - European Index and Pacific Index 

b. Alternate - International Growth and Trustees' International 

BONDS 

A. High Yield 

1 . Municipal 

a. Preferred - High Yield Muni 

b. Alternate - None 
2. Corporate 

a. Preferred - High Yield Corporate 

b. Alternate - None 

B. Long-term 

1. Mxmicipal 

a. Preferred - Insured Long-term Muni or State specific Muni or State 
specific Muni if available 

b. Alternate - Long-term Mxmi 

2. Taxable 

a. Preferred - Long-term Bond Index 

b. Altemate - Long-term Corporate and Admiral Long-term U.S. Treasury 
or Long-term U.S. Treasury 

C. Intermediate-Term 

1. Municipal 

a. Preferred - Intermediate-Term Muni or State specific Muni 

b. Altemate - None 

2. Taxable 

a. Preferred - Intermediate-Term Bond Index and Intermediate-Term 
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Corporate 

b. Alternate - Intermediate-Term Corporate and Admiral Intermediate- 
Term y.S. Treasury or Intermediate-Term U.S. Treasury 



D. Short-term 
1. Municipal 

a. Preferred - Short-term Muni (Portfolio 1) and Limited-Term and Muni 
(Portfolio 2 - 7) 

b. Alternate - Limited-Terai Muni (Portfolio 1) and Short-term Muni 
(Portfolio 2 - 7) 

2. Taxable 

a. Preferred - Short-term Corporate and Short-term Bond Index 

b. Altemate - Short-term Corporate and Short-term Admiral U.S. 
Treasury or Short-term U.S. Treasury 

VANGUARD FUND CHOICES (Annuity) 
I. Stocks 

A. Large U.S. Stocks 

1. Index 

a. Preferred - Equity Index 

b. Altemate - None 

2. Growth 

a. Preferred - Growth Portfolio 

b. Altemate - None 

3. Value 

a. Preferred - Equity Income and Diversified Value 

b. Altemate - None 

B. Mid/Small U.S. Stocks 
1. Mid Cap Index 

-13- 



a. Preferred - Mid Cap Index 

b. Alternate - None 
2. Small Cap Active 

a. Preferred - Small Company Growth 

b. Alternate - None 
D. International Stocks 

1 . Developed and Emerging 

a. Preferred - International 

b. Alternate - None 

II. Bonds 

A. High Yield 

1 . Corporate 

a. Preferred - High Yield Bond 

b. Alternate - None 

B. Intermediate-Term 
1. Taxable 

a. Preferred - High Grade Bond Index 

b. Alternate - None 

C. Short-Term 

1. Corporate 

a. Preferred - Short-Term Corporate 

b. Alternate - None 

AUTO REBAL SUMMARY 

After auto-rebal has produced a report, a summary is made of its conclusions. 
This will allow the counselor and reviewer to get an overview of the client's situation. 
The following is a prototype of the document and its contents: 
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SAA Summary: 



"The client reached the target SAA and the sub-SAA," or 
"The client reached the target SAA but was off in the following sub-categories 
(list the sub-asset categories where proposed does not equal target)," or 
"The client did not reach the target SAA and was off in the following sub- 
categories (list the asset and sub-asset categories where proposed does not equal 
target)." 

Indexing Summary: 

Stock Indexing: 

Current = _% 

Proposed = % 

Target = _% 

Stock Active: 

Current = _% 

Proposed = Vo 

Target = _% 

Growth vs. Value Sunmiary: 
Growth Stocks: 

Current = _% 

Proposed = % 

Target = _% 

Value Stocks: 

Current = _% 

Proposed = Vo 

Target = _% 
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Tax Cost Summary: 

Total Tax Cost = $ 

Tax Cost as a percent of portfolio = % 

Transaction Summary: 

Total Number of Steps = 

Total Number of Transactions = 

Fund Summary: 

Preferred Funds: 

The following preferred funds were not used: (list funds) 
Altemate Funds: 

The following altemate funds were used: (list funds) 

Income Summary: 

Client Income Need = $ 

Taxable Bond Fimds Generate = $ 

Surplus or Deficit = $ 

Preferred Domain Summary: 

Client is an income investor or an accumulation investor or in the 39.6% MTB 
Stocks or Bonds should be outside 
Taxable Accounts: 

Stocks = _% 
Bonds = _% 

Cash Reserves = % 

Tax-Deferred Accounts: (This includes Roth IRA's and annuities which may 
differ from preferred domain.) 
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Stocks = % 



Bonds = % 



Cash Reserves = % 



Dollar-Cost Averaging Summary: 

DC A amount (proposed) = % and $ 

DC A amount (target) = % and $ 

The Vanguard Group uses a personal financial planning (PFP) questionnaire to 
collect information for its clients. The present invention takes advantage of the existing 
questionnaire format and screens wherever possible. The discussion helov^ highlights 
changes made to the existing (conventional) PFP screens to collect the data necessary to 
implement the present invention. Entry for all nev^^ data fields needed by Auto 
Rebalancing which is specific to the client was added to existing Client Questionnaire 
screens. If during analysis, the counselor finds that changes are needed to any of these 
elements, the counselor v^dll need to exit the Analysis fimction and update the data 
through the questionnaire process. This process is the same as the update process that 
currently exists for updating questionnaire data. 

The following sections describe the changes made to existing Questionnaire 
screens. Only screens which are impacted by the Auto Rebalancing project are shown. 

FAMILY MEMBERS/MAILING ADDRESS 

Fig. 3A is a questionnaire screen for entering core data regarding the client's 
family members and mailing address. The Auto Rebalancing algorithm needs the client's 
legal residence state to determine which municipal bond fimds should be used in the 
proposed portfolio. No additional fields will be needed to support this process. For Auto 
Rebalancing purposes, the state shown for the primary client (and not the state listed in 
the mailed address) will be used as the legal residence state for the client group during the 
rebalancing process. 
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This screen is modified to provide entry of state code from a drop down list of 
valid state codes. This will insxire that the value entered will be a valid state code. 

EMPLOYMENT AND TAX INFORMATION 

Fig. 3B is a questionnaire screen for entering additional core data regarding the 
client's employment and tax information. The following new fields were added to the 
PFP Questionnaire support the Auto Rebalancing project: 

1. Current Year Gain 

2. Carry Forward Loss 

Current Year Gain - This field is used to input a gain that will be included in the total 
cost calculation used by auto rebal in determining whether to sell a "maybe" asset. This 
gain amount could be the result of customer activity outside the rebalancing process or it 
could be the gains resulting from previous rebalancing activity during the year. The 
default is zero. 

Carry Forward Loss - This field is used to input a loss that will be included in the total 
cost calculation used by auto rebal in determining whether to sell a "maybe" asset. A loss 
amount can be used to offset gains from the sale of assets. The default is zero. 

INVESTMENT ASSETS 

Fig. 3C is a questionnaire screen for entering additional core data regarding the 
client's investment assets. The Investment Assets screen is used to supply information on 
the client*s current non-retirement investment holdings. There were no changes are being 
made to this screen compared to the conventional PFP screen. 

An additional change will be needed when Auto Rebalancing is implemented for 
PAS. A new field will be needed to allow the PAS counselor to identify whether an asset 
should be included in the rebalancing process. 

Fig. 3D is a questioimaire screen for entering additional core data regarding the 
client's current retirement plan holdings. This screen was modified for Auto Rebalancing 
to allow the counselor to do the following: 
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(1) Identify the plan to which assets in the existing plan should be moved during 
rebalancing. 

(2) Indicate whether the plan has restricted assets. 

(3) If investment alternatives are restricted, what assets are available as 
investment altematives. 

The following are new fields which are added to the screen: 

(1) Repo Plan - This field contains 3 choices: Repo within same plan type, Repo 
to a new plan type, Do not reposition. If the Repo to a new plan type is selected, the 
system will determine the destination plan type based on the source plan type. The 
system will then look to see if there is already a plan of that type for the client. If there is, 
assets from the original plan will be added to the first plan for the new type plan. If there 
is not an existing plan of the new type for the dient, the system will create a new plan for 
the purposes of buying assets with the proceeds of the original plan. 

(2) Restricted Funds - This is a check box used to indicate whether or not the 
investment choices for this plan are limited. This box will only be available when 
reposition within the plan is specified in Repo Plan. If the box is checked, investment 
options for the plan are restricted; the Plan Name drop down list will then be functional. 

(3) Plan Name, Plan Type and Last Update - These fields will only be available 
when Restricted Funds is checked. These are drop down list boxes showing the 
associated plan descriptions for which available funds have been defined. The counselor 
would select the correct Plan Name. The Plan Type (Annuity, 401(K), etc.) is a display 
only field which will show the plan type of the selected company/plan combination. The 
last update field will show the date of the last time this plan has been updated. 

If the proper plan is not available, the counselor would need to obtain the 
available investment options fi-om the client and have this information entered into the 
system via the Master Plan Maintenance mechanism before the plan could be completed. 

The following new button was added to the screen to enable the counselor to 
review the investment choices available to a restricted plan: 
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View Available Assets - The view button is provided to enable the counselor to view and 
print the assets available for investment in the selected plan. This button will only be 
enabled when the counselor has specified yes for Restricted Funds. The system will 
display the assets for the plan identified in the company/plan fields. 

5 INVESTMENT ANALYSIS: EXPERIENCE 

Fig. 3E is a questionnaire screen for entering data regarding the client's past 
investment experience. The Experience screen is the last screen within the risk quiz 
portion of the Questionnaire. The following new elements were added in support of the 
Auto Rebalancing project: 
1 0 Model Grids - This area is display only. It will show the range of Ibbotson scores 
2 associated with each of the seven target portfolios. 

Current SAA - This text box will display the client's current percent asset allocation and 
m the dollar amount currently held in each asset class. 

m Investment Stage - Radio buttons to indicate whether the client is in the income or 

" ' 15 accumulation stage. This setting will impact the preferred domain choice for the use of 

3 

Q bonds in taxable accounts. 

Q Annual Income Needed - This is the annual income which must be provided by the 

portfolio. This field will default to zero and must be entered by the counselor if a specific 
amount of income is expected. This field will be entered if Investment Stage is Income. 
20 If Investment Stage is Accumulation, Annual Income Needed will be set to zero and will 
not be enterable. 

Portfolio Tilt - This is a set of push buttons used to indicate the valid portfolio tih to be 
used for the customer. The tilt will change the percent allocations for target portfolio 
asset classes and/or modify preferred fluids. Acceptable tilts are core, income, and tax 
25 efficient. 

ANALYSIS SCREEN CHANGES 
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The Analysis function was modified to use Auto Rebalancing to determine the 
contents of the proposed portfolio. Use of Auto Rebalancing is optional. 

PERFORM ANALYSIS 

Fig. 4 is a screen used by the counselor to initiate the analysis and report creation. 
This screen was modified to contain an Intermediate Review check box. 
Show Intermediate Screens - This check box is used to allow the report to be completed 
without the need for counselor intervention. If the box is checked, the system will stop 
at intermediate screens, prior to creating the final report. The counselor will be able to 
stop the process v^thout creating the report. If the box is unchecked, the system will run 
through the entire flow, not stopping until the fmal report is complete. 

For PFP, the box would default to unchecked. For PAS (Personal Advisory 
Service), the box will default to checked. If the box is unchecked for PAS, the system 
would not start the "automatic" processing until the VP AS (Vanguard Personal Advisory 
Service) analysis portion of the flow is completed. 

TARGET ALLOCATION 

Fig. 5 is an existing screen currently used to specify the funds which should be 
added to the client's proposed portfolio. Several new buttons/boxes have been added to 
this screen to support Auto Rebal and the new GUI (graphical user interface) spreadsheet. 
The new items are: 

(1) Use Auto Rebalancing Check Box 

(2) Auto Rebalancing Button 

(3) Manual Rebalancing Button 

Use Auto Rebalancing check box - The Use Auto Rebalancing check box controls 
whether manual updates to the Selected Funds portion of the window can be made. 
When this box is checked, the functionality to clear the Selected Funds window, populate 
Selected Funds from the list of funds on the left side of the screen, and to populate 
Selected Funds using Get Funds are not available for use. Unchecking the Use Auto 
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Rebalancing box causes the controls needed to manually fill the Selected Funds box to 
become available. The Use Auto Rebal check box and button will be available for all 
counselors. Eventually, these will be available or unavailable based on the counselor's 
experience level. For PFP counselors, the Use Auto Rebalancing check box will default 
to checked. 

Auto Rebalancing button - The Auto Rebalancing button causes the system to run the 
auto rebal algorithm to determine how the customer's portfolio should be modified to 
meet the target portfolio. The results of Auto Rebal will be displayed m the Selected 
Funds window. The buy/sell amounts specified for the funds may be changed by the 
counselor. If this button is pressed after changes have been made in the Selected Funds 
window, these changes are lost. The new results from Auto Rebal will replace, not 
update, the contents of the Selected Funds window. 

If the counselor needs to make more complex changes to the results from Auto 
Rebal, the Use Auto Rebalancing box may be unchecked and funds may be manually 
added and/or deleted from the Selected Funds window. 

Manual Rebalancing button - The Manual Rebalancing button causes the GUI spread 
sheet to be displayed. 

OK button - The OK button will continue to function as it does currently. When this 
button is pressed, the Excel Rebalancing spread sheet is displayed and the report can be 
run. 

NEW GUI REBAL WORKSHEET 

Fig. 6 shows the GUI Rebal Worksheet which allows the counselor to specify 
buy/sell amounts for the funds held by the customer or added to the portfolio via the 
Target Allocation window. The display shows the assets by asset class so that the 
counselor can determine whether the proposed portfolio is meeting the targets. When the 
counselor presses the OK button, the Target Allocation screen is displayed with the 
changes made on the GUI Worksheet shown in the Selected Funds window. 
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PART II. 



SUMMARY 

This portion of the disclosure provides the logic for the auto-rebal project (the 
automated process for developing investment plans). One of the main purposes of auto- 
rebal is to eliminate the labor intensive aspects of generating an Investment Planning 
Analysis (IP A). A summary of how a client's asset allocation is determined is presented 
first, since this is the framework around auto-rebal and its functionality. That 
methodology is behind the preferred domain logic (steps) that will provide the foundation 
for auto-rebal. Auto-rebal may address only repositionable and non-repositionable assets. 
This should allow PFP to automate 70%+ of all IPAs. Altematively, auto-rebal may 
address repositionable and non-repositionable assets, as well as "possibly repositionable 
assets." While the functionality of possibly repositionable assets will not be immediately 
addressed from a systems standpoint, they will from an implementation standpoint. 
However, it is critical to the success of auto-rebal that the repositionable functionality be 
automated and that coxmselors have the ability on the front end to flush out these issues 
with clients. Finally, sample language is provided that will be programmed to flow in the 
report automatically. This will enable the IPA to be fully automated. 

All Investment Assets will be one of the foUovidng: 

1 . Non-Repositionable - These assets will never be sold and repositioned to 
Vanguard funds. 

2. Repositionable - These assets will be liquidated and invested in Vanguard 
funds according to preferred domain rules. 

3. Possibly Repositionable - 
Are assets needed to reach target SAA? 

If no, do not reposition. If yes, reposition based on conditionality. 

Possibly repositioned assets will be constrained by client preferences, tax costs 
and redemption fees. Whether or not these assets wall be moved to Vanguard will be 
determined by the counselor. These possibly repositioned assets will be run as non- 
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repositionable at first. If the target SAA is not met then the counselor will re-run the plan 
with certain assets as repositionable or because of constraints leave the assets alone, 

DETERMINING ASSET ALLOCATION 

The following steps should be followed when determining a client's strategic 
asset allocation. This is the first step in the auto-rebal process. 

Step 1 . Total Assets - determine the client's total investment assets. This is the 
total amount of assets fi-om the "Show Current." 

Step 2, Cash Reserves - subtract out any cash reserves that the client cannot or 
will not reposition fi-om total assets. These are cash reserves that are included in the 
report, but are not being repositioned. This does not include emergency reserves that are 
not included in the analysis. 

Note: If the client has a target Portfolio of 1 or 2 as shown in Fig. 6, use the cash reserves 
that are not repositioned to meet their target cash reserves allocation. 

Step 3. Strategic Asset Allocation (SAA) - determine the dollar amount that 
should be invested in stocks, bonds and cash reserves based upon the client's Ibbotson 
score. 

Step 4. Compare SAAs - compare the target dollar amount of stocks, bonds and 
cash reserves to the client's proposed allocation. For example, a client has a $1 million 
portfolio: $800,000 in stocks ($600,000 is non-repositionable), $100,000 in bonds (all 
repositionable) and $100,000 in cash reserves (all repositionable). The target portfolio is 
four, 50% stocks and 50% bonds. The proposed portfolio will be $600,000 in stocks and 
$400,000 in bonds because the client will only reposition $200,000 of stocks. 
Note: Any time a client has a cxurent non-repositionable position in an asset or subasset 
class that exceeds the target, propose the higher non-repositionable amount. Then adjust 
the other asset or subasset classes accordingly. 

Step 5. Determine Stock Suballocation - compute the dollar amoimt that you will 
propose for each stock subasset class as follows: 

1 . Determine the allocation to foreign stocks. 
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2. Subtract out foreign stocks and individual stocks from the total proposed stock 
allocation. 

3. Multiply 70% times the remaining proposed allocation to stocks after 
subtracting out foreign and individual stocks to determine allocation to large cap stocks. 

4. Multiply 30% times the remaining proposed allocation to stocks after 
subtracting out foreign and individual stocks to determine allocation to mid/small cap 
stocks. 

Note: If the client has non-repositionable positions in a stock subasset class that exceeds 
the target, propose the higher non-repositionable amount. Then adjust the other asset or 
subasset classes accordingly. For example, after subtracting foreign and individual 
stocks, you have $100,000 to allocate to U.S. stocks. The target would be $70,000 large 
and $30,000 mid/small. However, the client has $80,000 of non-repositionable large cap 
stocks, the proposed allocation should be $80,000 large and $20,000 mid/small. 

Step 6. Determine Bond Suballocation - compute the dollar amount that you will 
propose for each bond subasset class as follows: 

1 . Subtract out individual bonds from the total proposed bond allocation. 

2. Multiply the appropriate bond suballocations to the remaining bond allocation 
after subtracting out individual bonds to determine exposure to short-, intermediate- and 
long-term bonds. 

Note: If the client has non-repositionable positions in a bond subasset class that exceeds 
the target, propose the higher non-repositionable amount. Then adjust the other asset or 
subasset classes accordingly. For example, after subtracting individual bonds, you have 
$1,000,000 to allocate to bond fimds. The target is 18% ($360,000) short-, 27% 
($540,000) intermediate- and 5% ($100,000) long-term bonds, based on a 50/50 portfolio. 
However, if the client has $200,000 of non-repositionable long-term bonds, there is only 
$800,000 to allocate between short- and intermediate-term, rather than the needed 
$900,000. You would propose $320,000 in short-term bonds ($800,000 times 18%/45%), 
$480,000 in intermediate-term bonds ($800,000 times 27%/45%) and $200,000 in long- 
term bonds. 
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Step 7. Determine Cash Allocation - The client will have a proposed cash 
allocation if the target portfolio is number 1 or number 2 or if there are non- 
repositionable cash reserves. 

The above logic will provide the client's asset and sub-asset allocation dollar 
amounts. Once these dollar amounts are determined we can use the Preferred Domain 
Rules. 

PREFERRED DOMAIN 

Before proceeding to the Preferred Domain Rules, the system will have liquidated 
all repositionable assets. These proceeds will have been placed in a repositionable money 
market on a per registration basis. For example, each registration will have a 
repositionable money market that purchases will be made from. 

The only asset and subasset classes that will be considered (for purchases) are 
those where the target dollar amount is greater than the current dollar amount. If the 
current asset or subasset dollar amount is greater than the target, the current dollar 
amount will be used. Determining the proposed amounts will be a function of applying 
the appropriate ratios based on the target S AA. 

When applying preferred domain, taxable investments are always considered first. 
If the client is in the 39.6% MTB or has an income need, start with the Bonds Outside 
Hierarchy (based on tax bracket). If the client is in the accumulation stage, or does not 
have an income need, start with the Stocks Outside Hierarchy. Then, follow the 
appropriate combination paths that are listed at the end of the hierarchy sets. 

I. Stock Outside Hierarchy 

(If Current Stock Allocation is less than the Target Stock Allocation after all 
repositionable assets have been liquidated and placed into a money market, continue. If 
not, proceed to the next step in the determined hierarchy. This logic holds true when 
determining whether any additional money will be added to an asset or sub-asset class). 
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A. Large Cap Stocks 

1. Index/Market Exposure* 

a. If client has S&P 500 or alternate Vanguard fund, add to Vanguard S&P 500 
fund to the extent that proposed equals target (only add to alternate fund if client does not 
own "preferred fund" in this registration). 

b. If client does not have any Vanguard index/market exposure, open a new 
Vanguard S&P 500 fund, and add to it to the extent that proposed equals target. 

2. Growth Exposure 

a. If client has U.S. Growth or alternate Vanguard fund, add to Vanguard U.S. 
Growth fund to the extent that proposed equals target (only add to alternate fund if client 
does not own "preferred fund" in this registration). 

b. If client does not have any Vanguard growth exposure, open a new Vanguard 
U.S. GroM^ fund, and add to it to the extent that proposed equals target. 

3. Value Exposure 

a. If client has Windsor II or alternate Vanguard fimd, add to Vanguard Windsor 
II fund to the extent that proposed equals target (only add to alternate fund if client does 
not own "preferred fund" in this registration). 

b. If client does not have any Vanguard value exposure, open a new Vanguard 
Windsor II fund, and add to it to the extent that proposed equals target. 

B. Mid/Small Cap Stocks 

1. Index/Market Exposure* 

a. If client has Extended Market or alternate Vanguard fund, add to Vanguard 
Extended Market fimd to the extent that proposed equals target (only add to alternate fund 
if client does not own "preferred fund" in this registration). 

b. If client does not have any Vanguard index/market exposure, open a new 
Vanguard Extended Market fund, and add to it to the extent that proposed equals target. 
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2. Active Mid Cap Exposure 

« 

a. If client has Horizon Aggressive Growth or ahemate Vanguard fund, add to 
Vanguard Horizon Aggressive Growth fund to the extent that proposed equals target 
(only add to alternate fund if client does not own "preferred fimd" in this registration). 

b. If client does not have any Vanguard active mid cap exposure, open a new 
Vanguard Horizon Aggressive Growth fund, and add to it to the extent that proposed 
equals target. 

3. Active Small Cap Exposure 

a. If client has Explorer or alternate Vanguard fimd, add to Vanguard Explorer 
fund to the extent that proposed equals target (only add to alternate fimd if client does not 
own "preferred fund" in this registration). 

b. If client does not have any Vanguard active small cap exposure, open a new 
Vanguard Explorer fund, and add to it to the extent that proposed equals target. 

* If Al and Bl provide a 70/30 split, substitute TSMP 

C. International Exposure 

1. International Developed** 

a. If client has European Index or Pacific Index or altemate Vanguard fund, add to 
European Index or Pacific Index funds to the extent that proposed equals target (only add 
to altemate fimd if client does not own "preferred fimd" in this registration). 

b. If client does not have any Vanguard international developed exposure, open a 
new Vanguard European Index or Pacific Index fimd, and add to it to the extent that 
proposed equals target. 

2. International Emerging** 
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a. If client has Emerging Markets or alternate Vanguard fund, add to Vanguard 
Emerging Markets fund to the extent that proposed equals target (only add to alternate 
fund if client does not own "preferred fund" in this registration). 

b. If client does not have any Vanguard international emerging exposure, open a 
new Vanguard Emerging Markets fimd, and add to it to the extent that proposed equals 
target. 

** If CI and C2 provide an 80/20 split, or if there is no intemational exposure, use 
European Index or Pacific Index ^ 

II. Stock Inside Hierarchy 

(If Current Stock Allocation is less than the Target Stock Allocation after all 
repositionable assets have been liquidated and placed into a money market, continue. If 
not, proceed to the next step in the determined hierarchy. This logic holds true when 
determining whether any additional money will be added to an asset or sub-asset class). 

A. Intemational Exposure 

1 . Intemational Developed* * * 

a. If client has European Index or Pacific Index or altemate Vanguard fund, add to 
Vanguard European Index or Pacific Index fund to the extent that proposed equals target 
(only add to altemate fund if client does not own "preferred fimd" in this registration). 

b. If client does not have any Vanguard intemational developed exposure, open a 
new Vanguard European Index or Pacific Index fund, and add to it to the extent that 
proposed equals target. 

2. Intemational Emerging*** 

a. If client has Emerging Markets or altemate Vanguard fund, add to Vanguard 
Emerging Markets fund to the extent that proposed equals target (only add to altemate 
fimd if client does not own "preferred fimd" in this registration). 
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b. If client does not have any Vanguard international emerging exposure, open a 
new Vanguard Emerging Markets fund, and add to it to the extent that proposed equals 
target. 

*** If Al and A2 provide an 80/20 split, or if there is no international exposure, use 
European Index or Pacific Index 

B. Mid/Small Cap Stocks 

1. Active Small Cap Exposure 

a. If client has Explorer or alternate Vanguard fund, add to Vanguard Explorer 
fund to the extent that proposed equals target (only add to alternate fund if client does not 
own "preferred fund" in this registration). 

b. If client does not have any Vanguard active small cap exposure, open a new 
Vanguard Explorer fund, and add to it to the extent that proposed equals target. 

2. Active Mid Cap Exposure 

a. If client has Horizon Aggressive Growth or alternate Vanguard fund, add to 
Vangxiard Horizon Aggressive Growth fund to the extent that proposed equals target 
(only add to altemate fund if client does not own "preferred fund" in this registration). 

b. If client does not have any Vanguard active mid cap exposure, open a new 
Vanguard Horizon Aggressive Growth fund, and add to it to the extent that proposed 
equals target. 

3. Index/Market Exposure**** 

a. If client has Extended Market or altemate Vanguard fund, add to Vanguard 
Extended Market fund to the extent that proposed equals target (only add to altemate fund 
if client does not own "preferred fund" in this registration). 

b. If client does not have any Vanguard index/market exposure, open a new 
Vanguard Extended Market fimd, and add to it to the extent that proposed equals target. 
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C. Large Cap Stocks 

1. Value Exposure 

a. If client has Windsor II or alternate Vanguard fund, add to Vanguard Windsor 
II fiind to the extent that proposed equals target (only add to alternate fund if client does 
not own "preferred fimd" in this registration). 

b. If client does not have any Vanguard value exposure, open a new Vanguard 
Windsor II fimd, and add to it to the extent that proposed equals target. 

2. Growth Exposure 

a. If client has U.S. Growth or alternate Vanguard fund, add to Vanguard U.S. 
Growth fund to the extent that proposed equals target (only add to alternate fimd if client 
does not own "preferred fund'' in this registration). 

b. If client does not have any Vanguard growth exposure, open a new Vanguard 
U.S. Growth fund, and add to it to the extent that proposed equals target. 

3. Index/Market Exposure**** 

a. If client has S&P 500 or alternate Vanguard fund, add to Vanguard S&P 500 
fimd to the extent that proposed equals target (only add to alternate fund if client does not 
own "preferred fund" in this registration). 

b. If client does not have any Vanguard index/market exposure, open a new 
Vanguard S&P 500 fimd, and add to it to the extent that proposed equals target. 

**** If B3 and C3 provide a 70/30 split, substitute TSMP 

III. Bonds Outside Hierarchy 

(If Current Bond Allocation is less than the Target Bond Allocation after all 
repositionable assets have been liquidated and placed into a money market, continue. If 
not, proceed to the next step in the determined hierarchy. This logic holds true when 
determining whether any additional money will be added to an asset or sub-asset class). 
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A. 31% MTB and Higher 

1 . Long-Term Municipal Exposure 

a. If client has Insured Long-Term Municipal (or State specific) or alternate 
Vanguard fund, add to Vanguard Insured Long-Term Municipal Bond fund to the extent 
that proposed equals target (only add to alternate fund if client does not own "preferred 
fund" in this registration). 

b. If client does not have any Vanguard long-term municipal bond exposxire, open 
a new Vanguard Insured Long-Term Municipal Bond fund (or State specific), and add to 
it to the extent that proposed equals target. 

2. High- Yield Municipal Exposure 

a. If client has High- Yield Municipal or altemate Vanguard fund, add to Vanguard 
High- Yield Municipal Bond fund to the extent that proposed equals target (only add to 
altemate fund if client does not own "preferred fund" in this registration). 

b. If client does not have any Vanguard high-yield municipal bond exposure, open 
a new Vanguard High- Yield Municipal Bond fund, and add to it to the extent that 
proposed equals target. 

3. Intermediate-Term Municipal Exposure 

a. If client has Intermediate-Term Municipal (or State specific) or altemate 
Vanguard fund, add to Vanguard Intermediate-Term Municipal Bond fund to the extent 
that proposed equals target (only add to altemate fund if client does not own "preferred 
fund" in this registration). 

b. If client does not have any Vanguard intermediate-term municipal bond 
exposure, open a new Vanguard Intermediate-Term Municipal Bond fund, and add to it to 
the extent that proposed equals target. 

4. Short-Term Municipal Exposure 



-32- 



a. If client has Limited-Terrn/Short-Terrn Municipal (or State specific) or alternate 
Vangxiard fiind, add to Vanguard Short-Term Municipal Bond fund to the extent that 
proposed equals target (only add to alternate fund if client does not own "preferred fund" 
in this registration). 

b. If client does not have any Vangxiard short-term municipal bond exposure, open 
a new Vanguard LimitedTTerm/Short-Term Municipal Bond fund, and add to it to the 
extent that proposed equals target. 

B. 28% MTB and Higher 

1 . Long-Term Municipal Exposure 

a. If client has Insured Long-Term Municipal (or State specific) or alternate 
Vanguard fund, add to Vanguard Insured Long-Term Municipal Bond fund to the extent 
that proposed equals target (only add to altemate fund if client does not own "preferred 
fund" in this registration). 

b. If client does not have any Vanguard long-term mimicipal bond exposure, open 
a new Vanguard Insured Long-Term Municipal Bond fund (or State specific), and add to 
it to the extent that proposed equals target. 

2. High- Yield Municipal Exposure 

a. If client has High- Yield Mimicipal or altemate Vanguard fund, add to Vanguard 
High- Yield Municipal Bond fund to the extent that proposed equals target (only add to 
altemate fund if client does not own "preferred fund" in this registration). 

b. If client does not have any Vanguard high-yield municipal bond exposure, open 
a new Vanguard High- Yield Municipal Bond fund, and add to it to the extent that 
proposed equals target. 

3. Intermediate-Term Municipal Exposure 

a. If client has Intermediate-term Municipal (or State specific) or altemate 
Vanguard fund, add to Vanguard Intermediate-Term Municipal Bond fund to the extent 

-33- 



that proposed equals target (only add to alternate fiind if client does not own "preferred 
fund" in this registration). 

b. If client does not have any Vanguard intermediate-term municipal bond 
exposure, open a new Vanguard Intermediate-Term Municipal Bond fund, and add to it to 
the extent that proposed equals target. 

4. Short-Term Exposure 

a. Active 

1 , If client has Short-Term Corporate or alternate Vanguard fund, add to 
Vanguard Short-Term Corporate Bond fund to the extent that proposed equals target 
(only add to altemate fund if client does not own "preferred fund" in this registration). 

2. If client does not have any Vanguard short-term active bond exposure, open 
a new Vanguard Short-Term Corporate Bond fund, and add to it to the extent that 
proposed eqxials target.^ 

b. Passive 

1. If client has Short-Term Bond Index or altemate Vanguard fund, add to 
Vanguard Short-Term Bond Index fund to the extent that proposed equals target (only 
add to altemate fund if client does not own "preferred fund" in this registration). 

2. If client does not have any Vanguard short-term passive bond exposure, 
open a new Vanguard Short-Term Bond Index fund, and add to it to the extent that 
proposed equals target. 

C. 15% MTB and Higher 
1. Long-Term Exposure 

a. If client has Long-Term Bond Index or altemate Vanguard fund, add to 
Vanguard Long-Term Bond Index fund to the extent that proposed equals target (only 
add to altemate fund if client does not own "preferred fimd" in this registration). 
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b. If client does not have any Vanguard long-term bond exposure, open a new 
Vanguard Long-Term Bond Index fund, and add to it to the extent that proposed equals 
target. 

2. High- Yield Exposure 

a. If client has High- Yield Corporate or alternate Vanguard fund, add to Vanguard 
High- Yield Corporate Bond fund to the extent that proposed equals target (only add to 
alternate fund if client does not own "preferred fund" in this registration). 

b. If client does not have any Vanguard high-yield bond exposure, open a new 
Vanguard High- Yield Corporate Bond fiind, and add to it to the extent that proposed 
equals target. 

3. Intermediate-Term Exposure 

a. Active 

1. If client has Intermediate-Term Corporate or altemate Vanguard fund, add to 
Vanguard Intermediate-Term Corporate Bond fund to the extent that proposed equals 
target (only add to altemate fund if client does not own "preferred fund" in this 
registration). 

2. If client does not have any Vanguard intermediate-term active bond 
exposure, open a new Vanguard Intermediate-Term Corporate fund, and add to it to the 
extent that proposed equals target. 

b. Passive 

1. If client has Intermediate-Term Bond Index or altemate Vanguard fund, add 
to Vanguard Intermediate-Term Bond Index fund to the extent that proposed equals target 
(only add to altemate fund if client does not own "preferred fund" in this registration). 

2. If client does not have any Vanguard intermediate-term passive bond 
exposure, open a new Vanguard Intermediate-Term Bond Index fund, and add to it to the 
extent that proposed equals target. 
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4. Short-Term Exposure 
a. Active 

1 . If client has Short-Term Corporate or alternate Vanguard fund, add to 
Vanguard Short-Term Corporate Bond fund to the extent that proposed equals target 
(only add to alternate fund if client does not own "preferred fund" in this registration). 

2. If client does not have any Vanguard short-term active bond exposure, open 
a new Vanguard Short-Term Corporate Bond fund, and add to it to the extent that 
proposed equals target, 
b. Passive 

1. If client has Short-Term Bond Index or altemate Vanguard fund, add to 
Vanguard Short-Term Bond Index fund to the extent that proposed equals target (only 
add to altemate fund if client does not own "preferred fund" in this registration). 

2. If client does not have any Vanguard short-term passive bond exposure, open a 
new Vanguard Short-Term Bond Index fund, and add to it to the extent that proposed 
equals target. 

IV. Bonds Inside Hierarchy 

(If Current Bond Allocation is less than the Target Bond Allocation after all 
repositionable assets have been liquidated and placed into a money market, continue. If 
not, proceed to the next step in the determined hierarchy. This logic holds true when 
determining whether any additional money will be added to an asset or sub-asset class). 

1. Short-Term Exposure 
a. Active 

1 . If client has Short-Term Corporate or altemate Vanguard fund, add to 
Vanguard Short-Term Corporate Bond fund to the extent that proposed equals target 
(only add to altemate fimd if client does not own "preferred fimd" in this registration). 

2. If client does not have any Vanguard short-term active bond exposure, 
open a new Vanguard Short-Term Corporate Bond fund, and add to it to the extent that 
proposed equals target. 
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b. Passive 

1 . If client has Short-Term Bond Index or alternate Vanguard fundj add to 
Vanguard Short-Term Bond Index fund to the extent that proposed equals target (only 
add to altemate fund if client does not own "preferred fund" in this registration). 

2. If client does not have any Vanguard short-term passive bond exposure, 
open a new Vanguard Short-Term Bond Index fund, and add to it to the extent that 
proposed equals target. 

2. Intermediate-Term Exposure 

a. Active 

1 . If client has Intermediate-Term Corporate or altemate Vanguard fimd, 
add to Vanguard Intermediate-Term Corporate Bond fund to the extent that proposed 
equals target (only add to altemate fund if client does not own "preferred fund" in this 
registration). 

2. If client does not have any Vanguard intermediate-term active bond 
exposure, open a new Vanguard Intermediate-Term Corporate fund, and add to it to the 
extent that proposed equals target. 

b. Passive 

1 . If client has Intermediate-Term Bond Index or altemate Vanguard fund, 
add to Vanguard Intermediate-Term Bond Index fund to the extent that proposed equals 
target (only add to altemate fund if client does not own "preferred fund" in this 
registration). 

2. If client does not have any Vanguard intermediate-term passive bond 
exposure, open a new Vanguard Intermediate-Term Bond Index fimd, and add to it to the 
extent that proposed equals target. 

3. High- Yield Exposure 
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a. If client has High- Yield Corporate or alternate Vanguard fund, add to 
Vanguard High- Yield Corporate Bond fund to the extent that proposed equals target (only 
add to alternate fund if client does not own "preferred fund" in this registration). 

b. If client does not have any Vanguard high-yield bond exposxire, open a new 
Vanguard High- Yield Corporate Bond fund, and add to it to the extent that proposed 
equals target. 

4. Long-Term Exposure 

a. If client has Long-Term Bond Index or alternate Vanguard fund, add to 
Vanguard Long-Term Bond Index fund to the extent that proposed equals target (only 
add to alternate fund if client does not own "preferred fimd" in this registration). 

b. If client does not have any Vanguard long-term bond exposure, open a new 
Vanguard Long-Term Bond Index fund, and add to it to the extent that proposed equals 
target. 

COMBINATIONS 

The following are the various combinations that will be used depending upon the 
preferred domain rules. When making purchases, on a per registration basis, the 
registration with the highest dollar amount will be used first. 

A. Bonds Outside First (when there is not enough money to fully fund the bond exposure 
using all taxable dollars) 

The following order should be used: 

Bonds Outside Hierarchy (based on tax bracket) 

Bonds Inside Hierarchy 

Stocks Inside Hierarchy 

B. Bonds Outside First (when there is enough money to fiilly fund the bond exposure 
using all taxable dollars) 

The following order should be used: 
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Bonds Outside Hierarchy (based on tax bracket) 
Stocks Outside Hierarchy 
Stocks Inside Hierarchy 

C. Stocks Outside First (when there is not enough money to fully fund the stock 
exposure using all taxable dollars) 

The following order should be used: 
Stocks Outside Hierarchy 
Stocks Inside Hierarchy 
Bonds Inside Hierarchy 

D. Stocks Outside First (when there is enough money to fully fund the stock exposure 
using all taxable dollars) 

The following order should be used: 

Stocks Outside Hierarchy 

Bonds Outside Hierarchy (based on tax bracket) 

Bonds Inside Hierarchy 

TEXT 

Before each set of steps, a heading that reads "Exchanges Within Your Joint Accounts" 
(or that registration title) is inserted. Each Registration ultimately has up to four steps. 
However, if any of the above steps are not used, the step numbers adjust to be sequential. 

Each step has its own Tax Impact followed by its own Transaction Fees. Since Vanguard 
and non- Vanguard redemptions, and Vanguard purchases, each have their own step, 
combining tax and fee notes is not a concern. 

VANGUARD ASSETS 
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Step 1 - Exchange $25,000 from your joint Vanguard Windsor II Fund and $25,000, or 
all remaining shares, from your Vanguard U.S. Growth Fund to a new or your existing 
Vanguard Money Market Prime Portfolio. 

Step 2 - Exchange $50,000, or all shares, from your Vanguard Money Market Prime 
Portfolio to the following Vanguard Funds: 

(1) $ amount to fiind 

(2) $ amount to fund 

(add "or all remaining shares" to text in last purchase, if a fiill redemption) 
NON-VANGUARD REPOSITIONABLE ASSETS 

Step 1 - Liquidate the following assets: list funds to be sold and dollar value, where 
appropriate add "or all shares". Invest the proceeds in a new or your existing Vanguard 
Money Market Prime Portfolio. 

Step 2 - Exchange $50,000, or all shares, from your Vanguard Money Market Prime 
Portfolio to the following Vanguard Fimds: 

(1) $ amount to fund 

(2) $ amoxmt to fund 

(add "or all remaining shares" to text in last purchase, if a full redemption) 

NON-VANGUARD "POSSIBLY" REPOSITIONABLE ASSETS 
This language will be used by coxmselors when "possibly" repositionable assets are sold. 
When the "possibly" repositionable functionality is added to auto-rebal, this text will be 
inserted automatically. 

Step 1 - In order to reach your target asset allocation, liquidate the following assets: list 
funds to be sold and dollar value, where appropriate add "or all shares". Invest the 
proceeds in a new or your existing Vanguard Money Market Prime Portfolio. 
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Step 2 - Exchange $50,000, or all shares, from your Vanguard Money Market Prime 
Portfolio to the following Vanguard Funds: 

(1) $ amount to fund 

(2) $ amoxmt to fund 

(add "or all remaining shares" to text in last purchase, if a full redemption) 

Note: On a per registration basis, all sales will be made first. The following hierarchy 

will be used for each registration: 

Stepl. Exchanges of Vanguard funds. 

Step 2. Exchanges of repositionable non- Vanguard funds. 

Step 3. Exchanges of "possibly" repositionable non-Vanguard funds.* 

Step 4. Purchases of Vanguard fimds. 

*Step 3 is separated out by the counselor if possibly repositionable are not addressed. 
TAX COST 

Tax Cost information will flow into the report based on the data entered into the system 
by the counselor. If the fund is a money market, the tax cost will be none. If redeeming a 
money market is part of several redemptions, that fimd will not be part of the tax cost 
table. For funds where tax cost is not provided (non- Vanguard funds) or is imavailable 
(V anguard funds) the counselor will enter a zero under cost basis in the system. If one of 
these fimds is sold, the average cost not available language v^U flow in for Vanguard 
and/or non- Vanguard funds. 

Vanguard Tax Cost Available: 

Tax Impact: The following is a summary of the potential tax consequences associated 
with the above recommendation. We use the average cost (single category) method to 
compute gains and losses on liquidations. Your actual gain or loss may vary. 

Fund* Redemption Cost Basis^ Redemption Proceeds^ Gain/Loss^ 
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1 = Fund sold. 

2 = Shares sold multiplied by average cost per share. If total redemption, it equals total 
cost. 

3 = Shares sold multiplied by current price per share. If total redemption, it equals total 
5 value. 

4 = Redemption Proceeds minus Redemption Cost Basis. Negative numbers have 
brackets, i.e. ($200) 

Non- Vanguard Tax Cost Available: 

Tax Impact: The following is a summary of the potential tax consequences associated 
10 with the above recommendation. The potential gains or losses are based on the 
^ information that you provided. 

: : 3 

Fund' Redemption Cost Basis^ Redemption Proceeds^ Gain/Loss"^ 
Jij 1 = Fund sold. 

^ 2 = Shares sold multiplied by average cost per share. If total redemption, it equals total 

61 15 cost. 

;S 3 = Shares sold multiplied by current price per share. If total redemption, it equals total 

value. 

4 = Redemption Proceeds minus Redemption Cost Basis. Negative numbers have 
brackets, i.e., ($200) 

20 Vanguard Tax Cost not Available: 

Tax Impact: Average cost information on the above account(s) is pending and will be 
discussed prior to implementation. 

Non- Vanguard Tax Cost not Available: 
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Tax Impact: The above recommendation was made without regard to cost basis. Please 
consider the tax ramifications of this transaction before implementing the above 
recommendation. 

Some Vanguard Tax Cost Available: 

Tax Impact: Average cost information on the following accounts is pending: list funds 
with "zero" cost basis, and will be discussed prior to implementation. The following is a 
sunmiary of the potential tax consequences associated with selling the remaining funds. 
We use the average cost (single category) method to compute gains and losses on 
liquidations. Your actual gain/loss may vary. 

Fund^ Redemption Cost Basis^ Redemption Proceeds^ Gain/Loss"* 

1 = Fxmd sold. 

2 = Shares sold multiplied by average cost per share. If total redemption, it equals total 
cost. 

3 = Shares sold multiplied by current price per share. If total redemption, it equals total 
value. 

4 = Redemption Proceeds minus Redemption Cost Basis. Negative numbers have 
brackets, 

i.e. ($200) 

Some Non- Vanguard Tax Cost Available: 

Tax Impact: The above recommendation considered cost basis where provided. The 
following represents your potential gains or losses for funds where cost basis was 
provided. 

TRANSACTION FEES 
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Vanguard Transaction Fees: 

Transaction Fees (New Funds): Please refer to "Your Fund Recommendations" section 
and prospectus for any applicable transaction fees associated with investing in . . . (the 
fimds with possible or definite purchase or redemption fees will be listed based on the 
5 buy/sell recommendations). 

Transaction Fees (Existing Funds): Please refer to your fund prospectus for any 
applicable transaction fees associated with investing in . . . (the funds with possible or 
definite purchase or redemption fees will be listed based on the buy/sell 
reconmiendations) . 

K Transaction Fees: None. 

m 

IT- 

2 Non- Vanguard Transaction Fees: 

Q Transaction Fees: Please consult with the above providers for any fees associated with 

□ this transaction. 

"0 1 5 DOLLAR-COST AVERAGING 

The dollar amount to dollar-cost average will equal the proposed stock amount minus the 
current stock amount. We will only recommend dollar-cost-averaging when the proposed 
stock percentage increases by 10% or more over the current stock percentage. That dollar 
amount will be dollar-cost averaged over one year. The language is as follows: ($1/5^ 
20 amount initially, and $1/5* amount every three months over the course of a year, for a 

total of five exchanges). The second 1/5* amount will be rounded to the nearest $100 and 
the first adjusted accordingly. The system will dollar-cost average into stock fimds xmtil 
it reaches the total needed, adding the above text next to each fund it DCA's into. 
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VANGUARD FUND CHOICES (Core Portfolio) 



I. Stocks 

A. Large U.S. Stocks 

1. Market/Index 

a. Preferred - 500 Portfolio 

b. Alternate - Quantitative, Trustees' Equity and Tax- 
Managed Growth & Income 

2. Growth 

a. Preferred - U.S. Growth 

b. Alternate - Morgan Growth and Index Growth 

3. Value 

a. Preferred - Windsor II 

b. Alternate - Windsor, Equity Income and Index Value 



B. U.S. Total Stock Market (to be used when large market/index to mid/small 
market/index equals 70/30) 

1 . Preferred - Total Stock Market 

2. Altemate - Tax-Managed Capital Appreciation 

C. Mid/Small U.S. Stocks 

1. Market/Index 

a. Preferred - Extended Market 

b. Altemate - Index Small Cap 

2. Mid Cap Active 

a. Preferred - Horizon - Aggressive Growth 

b. Altemate - Primecap, Selected Value, Horizon - Capital 
Opportunity and REIT Index 
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3. Small Cap Active 

a. Preferred - Explorer 

b. Alternate - None 



International Stocks 

1. Developed 

a. Preferred - European (50%) and Pacific (50%) 

b. Alternate - International Growth and Trustees' International 

2. Emerging 

a. Preferred - Emerging Markets Index 

b. Alternate - None 

3. European Index or Pacific Index (to be used when there is an 80/20 
ratio between developed and emerging) 

a. Preferred - European Index or Pacific Index 

b. Alternate - None 



High Yield 

1 . Municipal 

a. Preferred - High Yield Muni 

b. Alternate - None 

2. Corporate 

a. Preferred - High Yield Corporate 

b. Alternate - None 



Long-Term 

1. Mvmicipal 

a. Preferred - 



Insured Long-Term Muni or State specific Muni 
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b. Alternate - Long-Term Muni 
2. Taxable 

a. Preferred - Long-Term Bond Index 

b. Alternate - Long-Term Corporate, Admiral Long-Term 
U.S. Treasury and Long-Term U.S. Treasury 

Intermediate-Term 

1. Mimicipal 

a. Preferred - Intermediate-Term Muni or State specific Mimi 

b. Alternate - None 

2. Active 

a. Preferred - Intermediate-Term Corporate 

b. Alternate - Admiral Intermediate-Term U.S. Treasury, 
Intermediate-Term U.S. Treasury 

3. Passive 

a. Preferred - Intermediate-Term Bond Index 

b. Altemate - Total Bond Market Index 



Short-Term 

1. Municipal 

a. Preferred - Short-Term Muni (Portfolio 1) and Limited- 
Term and Muni (Portfolio 2-7) 

b. Altemate - Limited-Term Muni (Portfolio 1) and Short- 
Term Muni (Portfolio 2 - 7) 

2. Active 

a. Preferred - Short-Term Corporate 

b. Altemate - Short-Term Admiral U.S. Treasury, Short-Term 
U.S. Treasury 

3. Passive 
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a. Preferred - Short-Term Bond Index 

b. Alternate - None 

VANGUARD FUND CHOICES (Tax-Efficient Portfolio) 
1. Stocks 

5 A. U.S. Total Stock Market (to be used when large market/index to mid/small 

market/index equals 70/30) 

1 . Preferred - Total Stock Market (50%) and Tax-Managed Capital 
Appreciation (50%) 
S 2. Alternate - None 

J . r 

P! 

s fey 

W 10 B. Large U.S. Stocks 

y - 

nj 1. Market/Index 

01: 

J a. Preferred - None, only use alternate when Total Stock 

^ Market and Capital Appreciation cannot be used 

is: 
xsr " 

O b. Alternate - Tax-Managed Growth & Income (50%) and 500 

J 15 Portfolio (50%) 

C. Mid/Small U.S. Stocks 
1. Market/Index 

a. Preferred - None, only use alternate when Total Stock 
Market and Capital Appreciation cannot be used 
20 b. Alternate - Extended Market (50%) and Small Cap (50%) 

D. International Stocks 
1. Developed 

a. Preferred - Pacific (50%) and Europe (50%) 
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b. Alternate - None 
2. Emerging 

a. Preferred - Emerging Markets Index 

b. Altemate - None 

5 3. European Index or Pacific Index (to be used when there is an 80/20 

ratio between developed and emerging) 

a. Preferred - European Index or Pacific Index 

b. Altemate - None 

11. Bonds 

10 A. High Yield 

1 . Municipal 

a. Preferred - High Yield Muni 

b. Altemate - None 

2. Corporate 

15 a. Preferred - High Yield Corporate 

b. Altemate - None 



^ B. Long-Term 

1, Municipal 

a. Preferred - Insured Long-Term Muni or State specific Muni 
20 b. Alternate - Long-Term Muni 

2. Taxable 

a. Preferred - Long-Term Bond Index 

b. Alternate - Long-Term Corporate, Admiral Long-Term 
U.S. Treasury and Long-Term U.S. Treasury 

25 C. Intermediate-Term 
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1. Municipal 

a. Preferred - Intermediate-Term Muni or State specific Muni 

b. Alternate - None 

2. Active 

a. Preferred - Intermediate-Term Corporate 

b. Alternate - Admiral Intermediate-Term U.S. Treasury, 
Intermediate-Term U.S. Treasury 

3. Passive 

a. Preferred - IntermediSe-Term Bond Index 

b. Alternate - Total Bond Market Index 



D. Short-Term 

1. Municipal 

a. Preferred - Short-Term Muni (Portfolio 1) and Limited- 
Term and Muni (Portfolio 2 - 7) 

b. Alternate - Limited-Term Muni (Portfolio 1) and Short- 
Term Muni (Portfolio 2 - 7) 

2. Active 

a. Preferred - Short-Term Corporate 

b. Altemate - Short-Term Admiral U.S. Treasury, Short-Term 
U.S. Treasury 

3. Passive 

a. Preferred - Short-Term Bond Index 

b. Altemate - None 



VANGUARD FUND CHOICES (Income Portfolio) 



I. Stocks 
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A. Large U.S. Stocks 

1. Market/Index 

a. Preferred 

b. Alternate 
Managed Growth & Income 

2. Growth 

a. Preferred 

b. Alternate 

3. Value 

a. Preferred 

b. Alternate 



500 Portfolio 

Quantitative, Trustees' Equity and Tax- 
None 
None 

Windsor II (50%) and Equity Income (50%) 
Windsor and Index Value 



B. U.S. Total Stock Market (to be used when large market/index to mid/small 
market/index equals 70/30) 

1 . Preferred - Total Stock Market 

2. Altemate - Tax-Managed Capital Appreciation 

C. Mid/Small U.S. Stocks 

1. Market/Index 

a. Preferred - Extended Market 

b. Altemate - Index Small Cap 

2. Mid/Small Active 

a. Preferred - REIT Index 

b. Altemate - Primecap, Selected Value, Horizon - Capital 
Opportunity and Explorer 



D. Intemational Stocks 
1. Developed 

a. Preferred - European (50%) and Pacific (50%) 
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b. Alternate - International Growth and Trustees' International 

2. Emerging 

a. Preferred - Emerging Markets Index 

b. Alternate - None 

3. European Index or Pacific Index (to be used when there is an 80/20 
ratio between developed and emerging) 

a. Preferred - European Index or Pacific Index 

b. Alternate - None 



High Yield 

1 . Mxmicipal 

a. Preferred - High Yield Mvmi 

b. Alternate - None 

2. Corporate 

a. Preferred - High Yield Corporate 

b. Altemate - None 



Long-Term 

1 . Mxmicipal 

a. Preferred - None 

b. Altemate - None 

2. Taxable 

a. Preferred - Long-Term Corporate 

b. Altemate - None 



Intermediate-Term 
1 . Municipal 
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a. Preferred - Intermediate-Term Muni or State specific Mimi 

b. Alternate - None 

2. Active 

a. Preferred - Intermediate-Term Corporate 
5 b. Alternate - None 

3. Passive 

a. Preferred - None 

b. Alternate - None 

D, Short-Term 
10 1. Municipal 

a. Preferred - Short-Term Mimi and Limited-Term and Muni 
(Portfolio 1 and 2) 

b. Alternate - None 

2. Active 

15 a. Preferred - Short-Term Corporate 

b. Alternate - None 

3. Passive 

a. Preferred - None 

b. Altemate - None 

20 VANGUARD FUND CHOICES (Annuity) 

1. Stocks 

A. Large U.S. Stocks 

1 . Market/Index 

a. Preferred - Equity Index 
25 b. Altemate - None 
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2. Growth 

a. Preferred - Growth Portfolio 

b. Alternate - None 

3. Value 

a. Preferred - Equity Income 

b. Alternate - None 



B. Mid/Small U.S. Stocks 
1 . Small Cap Active 

a. Preferred - Small Company Growth 

b. Alternate - None 

D. International Stocks 
1 . Developed 

a. Preferred - International 

b. Alternate - None 



Bonds 

A. High Yield 

1. Corporate 

a. Preferred - High Yield Bond 

b. Alternate - None 

B . Intermediate-Term 
1. Passive 

a. Preferred - High Grade Bond Index 

b. Altemate - None 
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SELLING POSSIBLY REPOSITIONABLE ASSETS 

Once we have the functionality to add "possibly repositionable" assets to the system 
program, we will need a decision-making hierarchy to determine when, if at all, assets 
will be sold. There are two factors that will influence this decision: how close the 
client's strategic asset allocation (SAA) is to the target, without any further sales, and the 
tax cost associated with selling additional assets. 

Step 1 : Compare S AAs 

If the client's SAA is within three percentage points (+/- 3%) of the target, after selling 
all "repositionable" assets, do not consider selling any "possibly repositionable" assets. 
If the client's SAA is not within three percentage points (+/- 3%) of the target, after 
selling all "repositionable assets", consider the tax cost of selling any "possibly 
repositionable" assets. 

Rationale: Having a portfolio that is within 3 percent of the target should give a client a 
proposed portfolio with similar risk/return characteristics to the target portfolio. A 
portfolio 3% or less off target will behave similarly to the ideal target, but would have to 
be re-balanced in the fiiture. 

Step 2: Consider the tax cost 

In order to get the client's SAA within three percentage points of the target, sell "possibly 
repositionable" assets until the tax cost equals five percent of the value of the portfolio. 
(The tax cost equals the market value minus the cost basis times 20% or 10%.) 
Liquidations will be made until the earlier of: (1) the proposed SAA is within three 
percent of the target or (2) the tax cost (including the cost of previous moves) equals five 
percent of the portfolio. Assets with the least tax cost will be sold first. 
Note: It is possible that selling "repositionable" assets will result in a tax cost greater 
than five percent. If this is the case, no "possibly repositionable" assets will be sold. 
Rationale (five percent rule): If the overall tax cost fi-om the sale of securities is no 
greater than 5% of the portfolio (in aggregate), sales are made until the tax^Iigation 
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equals 5% of the overall portfolio. Priority of sale is based on (a) tax consequence, lowest 
to highest (withm each over-weighed asset or sub-asset class. The five percent threshold 
came firom the fact that,, in most of our allocations, the client would still have a positive 
real after-tax return, or the client's real wealth would not decline in most cases. 
Rationale (20% and 10% tax rate): Using a 20% tax rate (or 10% for taxpayers in the 
15% MTB) will be an accurate way to estimate a client's tax liability. It will understate 
their tax cost when they have a short-term holding period and their MTB is greater than 
15%. (The likelihood of this is mitigated by the fact that assets greatly appreciating over 
a period less than twelve months, in many cases, will be non-repositionable.) 

SYSTEM OUTPUT EXAMPLE SHOWING SUMMARY OF CONCLUSIONS 
See the section entitled "AUTO REBAL SUMMARY" in Part 1. above. 

CONCLUSION 

Part II provides the foxmdation for auto-rebal. By first having the repositionable and non- 
repositionable functionality, at least 70% of the investment planning analyses can be 
automated. Further development will allow the auto-rebal product to handle a larger 
percentage of clients. The following are recommended developmental steps for auto- 
rebal: 

Stage 1 : Develop the foundation for auto-rebal by creating the repositionable 
functionality in conjunction vsdth the preferred domain logic and automated text. 

Stage 2: Add possibly repositionable functionality that is based on a tax and fee 
cost analysis. 

Stage 3: Give the system (or counselor) the flexibility to choose an income tilt or 
tax-efFicient portfolio. 
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Stage 4: Allow the counselor to pick the hierarchy of constraints (prioritize them) 
in the GUI. 

PART III 

Figs. 8A-8H, taken together, provide a detailed, functional data flowchart of the 
5 Auto Rebal Model in accordance with the disclosed embodiment of the present invention. 
Fig. 8A is a flowchart of the overall Auto Rebal Model. The following 
abbreviations are used in Fig. 8A: VP AS refers to Vanguard Personal Advisory Service, 
INV refers to Investment, and AR refers to Auto Rebal. "PlanIT" is the name given by 
Vanguard to a system program used with the present invention. PlanIT is a Sybase 
10 database application program. However, the present invention may be practiced with any 
2 suitable type of database application program.-^PlanlT is also referred to in the text of the 

linear programming (see Appendix below). 

fy 

K Fig. 8B is a flowchart of the analysis process associated with the Auto Rebal Model. 

P 

fj TPFS130 refers to a database table which contains the changes to the current portfolio 

; ' 15 (buys and sells) recommended by Auto Rebal. Other tables identified by the format 

5 TPFS# are described in the text of the linear programming (see Appendix below). 

m 

O Fig. 8C is a flowchart of Auto Rebal Object associated with the Auto Rebal Model. NR 

^ refers to "rebalancing is not needed" (see Status Code values in the Appendix). 

^ Fig. 8D is a flowchart associated with portfolio rebalancing in the Auto Rebal Model. 

20 Fig. 8E is a flowchart associated with determining how much of each current asset to sell 
and/or hold in the Auto Rebal Model. 

Fig. 8F is a flowchart associated v^th determining how to invest proceeds from sales in 
the Auto Rebal Model. 

Fig. 8G is a flowchart associated with determining how to invest proceeds from sales and 
25 for building equations for a Buy Model in the Auto Rebal Model. BE refers to "request 
too large for buy linear programming process" (see Status Code values in the Appendix). 
Fig. 8H is a flowchart associated with determining how to invest proceeds from sales and 
determining which funds to buy. LINDO refers to a linear programming engine used to 
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solve the equations generated by Auto Rebal. The use of other linear programming 
engines are within the scope of the present invention. 

The individual flowcharts are self-explanatory, and thus the individual steps in the 
flowcharts are not described in further detail herein. 

Figs. 9 A through 9H show class diagrams for all of the objects used in the present 
invention. The class diagrams are self-explanatory, and thus are not described in further 
detail herein. Additional details of the steps in the flowcharts and of the objects are 
provided in the linear programming version of the present invention set forth in the 
APPENDIX. 

Fig. 10 is a schematic block diagram of an apparatus 10 for implementing the 
Auto Rebal process. The apparatus includes an input data processor 12, an Auto Rebal 
processor 14, a trade execution computer 16 and a Sununary Report 18. PFP 
questionnaire data are provided to the input data processor 12 which outputs the client's 
current asset portfolio, asset portfolio preferences, and sell constraints, and calculates and 
outputs the client's desired asset allocation, preferred domain, and Ibbotson score, and 
communicates this information to the Auto Rebal processor 14. The Auto Rebal 
processor 14 uses this information to generate financial transaction recommendations, 
including asset buy/sell recommendations. In one embodiment of the invention, the 
recommendations, as well as the tax impacts and transaction costs thereof, are displayed 
in the Sunmiary Report 18 for review by the client and/or the client's financial manager. 
In an altemative embodiment of the invention, the buy/sell recommendations are 
electronically communicated to the trade execution computer 16 which automatically 
performs the necessary transactions to execute the buy/sell recommendations. The trade 
execution computer 16 may be any suitable computer for executing trade orders. One 
example of such a computer is described in U.S. Patent No. 5,819,238 (Femholz), the 
entire disclosure of which is incorporated by reference herein. 

As discussed above, the investor would ideally like to rebalance the portfolio 
without incurring any tax implications or transaction costs. However, selling stock assets 
almost always has tax implications, and any buying and selling of assets incurs 
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transaction costs which immediately decreases the total assets of the investor. Thus, it is 
not necessarily beneficial to fully reach the desired asset allocation if doing so would 
incur excessive transaction costs and/or significant negative tax implications. The 
present invention addresses these issues in two ways. First, it may be programmed to 
5 recommend holding the client's possibly repositionable assets if the clients new asset 

allocation will be within a predetermined percentage of the desired asset allocation, such 
as 3%, after selling all of the client's repositionable assets. Furthermore, it may be 
programmed to recommend selling the client's repositionable assets until the tax cost of 
selling equals a predetermined percentage of the client's current asset portfolio. 
10 Consider, for example, a client who has a desired SAA of 50% equities and 50% bonds 
and can rebalance from 65% equities and 35% bonds to 48% equities and 52% bonds 
2 without incurring any tax consequences, but that significant tax costs as a percentage of 

S - i 

^ the client's current asset portfolio would arise by further rebalancing to the desired 50/50 

m ratio. In this example, the buy/sell recommendations would be selected to achieve the 

pj 1 5 48/52 ratio, instead of the 50/50 ratio. The same type of rebalancing limitations may be 

^ ' used with respect to transaction costs. 

O It will be appreciated by those skilled in the art that changes could be made to the 

p embodiments described above without departing from the broad inventive concept 

J thereof It is understood, therefore, that this invention is not limited to the particular 

ffl 20 embodiments disclosed, but it is intended to cover modifications within the spirit and 
scope of the present invention as defined by the appended claims. 
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